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T H E ELECTROMAGNETIC E F F E C T OF ELECTROLYTIC CURRENTS. 
BY SAMUEL SHELDON AND G. M. DOWNING. 
OUR knowledge of the effects of magnetism upon the conditions of electrolysis has been amplified in recent years by Rowland, Nich-
ols, Franklin, Squier, and others. Little attention, however, has been 
given to the investigation of the magnetic field as produced by an elec-
trolytic current. The object of the authors primarily was to determine 
whether a current passing through an electrolyte produced magnetic in-
fluences of the same magnitude as a current of equal strength passing 
through a metallic conductor under the same conditions. According to 
modern theory, conduction in an electrolyte takes place by convection, 
which cannot be true of conduction in a metallic conductor. Since this 
difference exists, the authors thought it possible that the magnetic effects 
might also differ. 
The arrangement of apparatus was essentially the same as that used in 
determining the magnetic qualities of iron by the method of reversals. 
Upon a soft iron annular test ring, which had been thoroughly insulated 
with tape, was wound a coil of 55 turns of No. 16 wire. This coil served 
as a secondary test coil and was connected to a sensitive ballistic galvan-
ometer. Upon this was wound a coil of rubber tubing, 386 centimeters 
long and of about 34 square centimeter internal cross section. This 
tube was filled before winding with a 30% solution of H2S04. This 
concentration was taken as corresponding closely to the concentration 
for maximum conductivity. Considerable difficulty was experienced in 
maintaining the continuity of the electrolytic circuit. The introduction 
of air bubbles had to be carefully avoided as well as the formation of 
kinks in the tube. The end was attained, however, by filling the tube 
carefully, before winding, and closing its ends tightly by stoppers. After 
the winding was completed, these stoppers were removed and copper wire 
electrodes were inserted, which allowed the egress of the gases formed by 
electrolysis. This formed a primary coil of 15 turns, which was con-
nected in series with a milli-ammeter to a commutator arranged so that 
the current could be reversed through the electrolyte. Since the resist-
ance of this primary was over 700 ohms, it was convenient to use a volt-
age of 230, which was supplied from the street mains. When the sec-
ondary was connected to the ballistic galvanometer, the apparatus was 
ready for use. The average throw for four reversals of current at two 
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values of current strength was taken; an average reading of the ammeter 
was also determined. 
Next, the electrolytic primary was replaced by 10 turns of No. 16 
wire and a current, sufficient in strength to give the same number of 
ampere turns as previously, was used. The average of four throws of 
the galvanometer was taken as before. The following table gives the 
results: — 
Ampere-turns. 
5.1 
5.4 
Average throw with elec-
trolytic primary. 
9.0 mm. 
9.7 mm. 
Average throw with 
metallic primary. 
9.0 mm. 
9.4 mm. 
While our experiments have been but hastily performed and with no 
pretensions to great accuracy, still, even allowing for all errors, our re-
sults seem to indicate an inconsistency between the accepted ideas of the 
two kinds of conduction—electrolytic and metallic as based upon what 
was formerly called the two-fluid theory. On the other hand, they seem 
to be in accord with a single-fluid theory, where all electrical phenomena 
are supposed to result from a single positive etheric disturbance. For if, 
according to the two-fluid theory, electrolytic conduction in H2S04 con-
sists in two oppositely directed progressions of oppositely charged ions 
having different velocities of migration, and if magnetic influences are 
due* to traveling electrostatic charges, the magnitude of these influences 
depending upon the velocity of movements, the magnitude and signs of 
the charges, and, furthermore, if metallic conduction is considered as 
consisting in two oppositely directed processions of oppositely signed 
charges with equal velocities, the magnetic intensities resulting from a 
certain number of ampere-turns of electrolytic conductor should be dif-
ferent from those due to the same number of ampere-turns of metallic 
conductor. On the other hand, if, according to the theory of a single 
positive etheric stress, metallic conduction consists of a single unidirec-
tional progression of charges and (for the sake of consistency) but one 
set of ions be considered as carrying a magnetically active charge, elec-
trolytic ampere-turns should produce the same effect magnetically as the 
same number of metallic ampere-turns. 
The utilization of these terms—one- and two-fluid theories—while sav-
oring of ancient history, are used here because the ether theory has not 
supplied us with terms which can fully replace them as vehicles of 
thought. Furthermore, the ether theory has not yet given to the imagi-
nation a satisfactory picture of the process of either metallic or electro-
lytic conduction. 
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